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PROBLEM TO BE SOLVED: To provide a semiconductor device in 

which high mounting 
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semiconductor chip 30 in 
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formed in a printed 
wiring board 12. 
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fctff* k k t C1Kie i NIW(^^ffi*^ffii:t=*2« 

mmmntt& 3 tmfc+ * r*«*. * £ k *m. tt 
i m$m 2 ] me**** 7 r *«aw- 1 tth Kite 

m 1 J: t/SS 2 om«HlSSco#«ffi k «JRWK«iW* 
Mam 1 J: tfS 2 ^IWIlIRt *H»liI»t«IW- *fc 

HuiaEtaffiswiufe^sftif- v r*qjasftfciBi: k t> 

mzmztitd&mzmmmztix^&z t znmt 

imms j *mmm-iwM±.iz& i muRiitt 
Mrr * k 1 1 cinaiNi*as«fWrottJ:fc» 2 o 

mmm^-tiw, 1 -s^k , 

Miais 1 (o^m^ -y r±t:«i sn^w 2 <o¥$#i7- 

vTrioT, ^fr^iRomfaigi^^^f- /7-c 

Stl«(rt-4ffl±KSS3«JMilll»*ifirt*i:i;t»C» AWE 
±KlHSlRfr& t ItR 2 co^mi- >y 7* k . 

Mass 1 is xxm 2 -y rtait* k k <> 
miam 1 &v > ts? 3 «4MnnH^)#«fi t mm&em 

Mas? 1 %^LmnMmm*ft%mi l z%w.i-htz 

IWfflM^fllWB**** vTWWSfifcffik k fc 
T^*ikt«ftki-*IWffl5E«»*SWWW. 

mizmmztix&'o. 

^^^Meieia*«tjfM$^^ia8tE«®^S fit 



Miam 2 -y r\tmm^(o^^ -y ram 

JJifc8HiS*iTV^4ik*««k-t*lll*JS5*v^ 

m&K 7 co v^j&Hciam^^ftss. 
cn*iS9 ] *mmmeM®±.izimmzmz>* 

io lcomss^x^k, 

Mass i »jMiiii»±ci<'«aiia»*ts»i"ftfc*» 

SI 1 MMX&B&tbUi 1 WftHIBBSiek , 
482Wig»»JftIgk. 

|Jnam2c7)*SiHlS8±t l lc7)ft«lllSS5:^-ri>JtAc7) 
»2«^Ri»)«i-6*2«)fiyWB8l^8fc . 

mffii&iv%2<Dum&m£;i-ic\kt,z£<o. h 
20 ^tik-ri.^ftsawKjS^. 

10*«EI8&^ISk, 

Mam i v^mttwvtisx i <«wiig»*wj«sn 

Jtfficogffi k m 2 <^w*awc<oiwe» 2 omsniss*^' 

30 Sk, SfiliiikSWftkti^NWJIKolBI* 

imm 1 ] Mia*ra*isiiHifiamifc < j;iA'^2 

K<W01ilH±*E^ClP8!!ffiit 6XST*4 i k *: 
[000 1] 

a wm&tmcommrnizmi-h . 

40 [0002] 

T^Sf-'y 7WBIfHs 7 5 -y ^ » C J: 0 a' 7 ^r- x y 

[ 0 0 0 3 ] 09(i, ^*C0^»*SI18 OOBffflElf 

nmza^x. ^mw^-yrs 1 vmms 2\zx^y 

A A-.yK8 3±(c@^$ixTU5. I^fitf 
•yT8 1 KJEWiStlfcJMSIlIIW>««8 1 ali. ±WM 
50 *84^L-C^y*— U-H8 5fc«HSflT^6. 
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[0 0 04] ¥#ttt-y78 l(i, T^^-y-b'87 
H 9 1 (cSNKSJi* Z t fc J: 0 , fl«IIIKfc»tt3*i» 

[ o o o 5 ] wt\ o<m 
m8wmkmmmh. tr. mrnmm 

1-4. *LT, ;co«l§gM¥»Mffl8 0fcJ;l« 
«8 8*'J7n-#»K«XLTilll3R-f*. £*>fc&0)Jn 

s&sjgii, 1 5~2 6o*c-c*s. *i/t, 

8 8^ffMS^!t^°-y F9 lifcf-ib&ftSiVO^ 
ffl*-*l*fc*llU 7 , >^-y-F87i:-'<>yr<9 1 

[0006] 

JtftteO. 2 5jum<7)A-?->1|<7)LS ItfJfct 
0> 2 000^*JJBfc*3V^TJiO. nz/ra^-y 

[0 0 07] it:. ^•-/^-xmncfcv^T ti^ait. 

Ay^-i/'Wj^IHL A-.y^- 

•/^r-i^ffl^ty^KOai'f BGA (ball grid ar 
ray) ff) X l%2dtttyW^kWBW c iLA,^l. 
WL, A- 7 t- ^'{cov t . LSI iSmSfttfiltf 
KoitT a' -y 5*f 4 X<?)iB*^lg& 2> # £ y ft#ffl 

[0008] Ki*8B*«a { 8*fc»6*u¥ 

[0009] 

[0010] ±IE¥«ttSS{2> IWE^ilflsf-yrfca 



zvmt&%±Pi tzzh \iz%x.x i>tw 

[0011] *fflt&¥mtt&ttli.* ¥*#M^Mffl 
[00 12] *fc, ^J:5&¥Sft§£l£$ffl-f£l£ 

MiMHWttf- y rut iwfElJlig«LrJ~»l 
* -y T£«Jf-f J: *fet»s«**j«-r 
[ 0 0 1 3 ] *fc, ±E*W*KJf t»fflt*IRKtt. 

20 mm&co¥mfc?v7izzn?tLm&ztitzmi&M 

^§ i k *\ mi 1 w 
[0014] t*M. m.t^mwi-vri.i.zm^ 
titz&mm®±t>K mui^m^yr^mwm 
tcj; *)%mti, mummmmzmmucm® 

iO, m : m<?>WM%Z®<mkii s X'Z&. t<n 

30 -Oimtc k'iWX'Z k tfX'% . ^om^S«$rl*l 

[ 0 0 1 5 ] *5ft"iB<Wif(«B<OJB2«JIW 
tt, ( 1 ) ^fMSK^-^ffiJbfcSS 1 ^*«@S§5: 
fc fc t> K#flB¥»**K«ffi*«ffi-lifc»2 COM 

mmfcttm 1 o^®*^ »rL (in miess 1 
of«flcf - - y r±i,zmm Zhfcm2 o#s*f - •/ rr* 

®&zw,3<r>wmmtt?t tkhiz. m&wim 

*W>ttE* 3 ^mSESSA^^S nfcffl<0KBSJtKJW» 
40 1&*im*2<&mfcf->y7k. (HI)fflESlfc 

v ^ im 3 oftfl(i§iKo««s i: «swc«art* fc*>« 
isiijWttKtf *ifcffi«BfiiRt s ( iv ) fretB 1 t» 

3«^0ttt7l«llI«Wc«gBW-6fc»t:» Htrieiaisii: 
Wmtem%ixt:V;BX°mMl&&WLnmz i mfo1- 
•y TtffflS. 2 *UtB5«R«H±K tdZ& ROJM* 

awsn^nt t ticfriE^^f-yT-^mai-^ttii: 

50 [0016] . *^BJC0^»#:gfi^S 2 <?M 
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[ 0 0 1 7 ] ifc. o **Mlf8M*10m*l* 

mam i =5rv^Lm3^««isi«s* { i:vH^«^w^^$ 

fu |JK»l*v^t»3c^IilB«)3%«o--aW)JM« 

[00 19] $^>tc, ±E^«WHCtsv^, meg 
1 o^NKH- f ■rflWMBkTt> -> T i ± ^ U flrBBft 

[0020] J: 4^mWMH^Wt*»«* i 

mwnw&u&Th *> x . (a) *mwiafi««>-#0 
mits i o*anis8Srm-ri»is 1 ^@SS«IS 
k . ( b ) z\m i nnmmh^nmmmm. 
■r i i vmmfci. 

8k. ( C ) |ffi^|!««*KOflS*tf)lB±K* 2 cOJMf 
E»*»jfir4»2«EII»»JRXSk, (D)£*>»2 
fMMtBR-hCi «0JMW3» fcfiW** 2 
Bl*»lSt*IS2««Bffll»Ciaii:, (E)«K» 30 

iaxxfm2m.mmmi-z>ztiz£*). jmhsr 



[0021] *«B ( Boiimi*iii«tBi^ri6 

& ) £ , » 1 tJ i tfSB 2 comaHlS&com^T Lfctt 

ircti, %i<?>mmm±Mmmtfmiztix^z> 40 

[ 0 0 2 2 ] t £ » ,t $ > *m#mm'mm 
1 ^mwim^mwimx'h •» r . ( a ) * 1 

#j«I8k . ( b ) » 2 w¥£#fflg£>-;fr c9ffi±K* 
fl||il»S*lftt*JII2<»«Mllil»»«l8i: . ( c ) W 



A$ Jifcffl^WH k t s^cis 0 *«nstia 
kSr«i£ikt««k-f4. 
[0023] i«»2 JWROWtffiKiUf . Ml^y 
3yaSttfc*»EIttfc#JSU £*i«81fcJ:tfl62 

[0 0 24] S^IBWfcJO*! 4 **^***^ 

v\ 

[0025] 

<mmmm>t-r. ^g^m 
mfom : s.<nffimffl*jit& . m 1 t*» 1 kmbkbc <t 

tt&illi. *mW|c?-y72 0. 3 0, *5itfc:ft<c.£i£ 
|^ri,A-.y^-i/'l l *Wt»»KJ:& i l s » 

[0026] 772 014, ^'J3>'S1S2 1<7) 

-J5rtf5ffi±ClfflHSI»2 2*, *tf)KB±KiMliaB2 
3t, *ii?miX^h. H2^^f-'y7-2 0W 
iiS»iffillS:s H3fc i IHW(5f-y7 , 2 0SHl«)A*ifil*» 

^0 (b) *fi-ens<t. ^fc- HI. 12+t' 

(4. llffiOfP&Wctf), #¥^#:f--yr2 0 . 3 OK 

mztifzmm22, 23, 3 2*5^3 3«#a 

[0 0 27] x'jnyffl£2 10-^®2 1 a 
T. Wfc±M2 1 ak»t*) JiKtt. **0852 20* 
#jftSivO>&. i^MHaB2 2tf)+*»t:ll. 

at, *«®8S2 2$ri'HP^«me < )K«iS-ri>^t7)is 

fSW-?-yH24**. y-'J3y«^2 lCO^OrtilKM 
^IftSW^J. ifl>#/'<7H2 4tt, ^S«2 

[0 028]^^ y7-20W, 4^*f7r3 0k 
Ml*]-tl>li^ffi2 1 b (iilT\ M^Tffi2 1 btWf 

h) nana»2 3*q»ifts*iTv^. ;^«a 

ESI 2 3 i,*«®R2 2 kR«K, **9tHIBfS«* f 
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tbrtfflbtnrtv h 2 5 m; a y*$ 2 1 <r>imte& 
•oxm^tix^i. :tif>wA , ./F2 5ii, ¥fflA*y 

7*2 9 fcfl-LT. 7" 3 0 tffMSitfc^y H 

3 4fc, *ft**i*BS*VO*4. 

[00 2 9] ¥Sfr7->y7°3 0t>, Wfcf-vT^Ofc 



PHM= 



U3V*K3 !<OMffit^lIslSS3 2, 3 3 



jW»S3ft&«iaMrUCV>*. El4l;:¥jIttf-y7-3 
o<o¥»*?-?72Offla»4>jLfc0 (a) , fcitxry 
yMEUffiKl 2fflW»feJlfcBI (b) i^y 
g£K3 1 n¥mW1-v? "2 0«Offi3 1 a (WT, 
±®3 1 a ) ±K(im«lHlK3 2jWttfcS*Vt 

V^6. 04 <a) t^-t^Pt, JMIIil»3 2»+*» 

gPfcli*«|H]S&3 2 fc«R3*lfc1W0Vt>y K 3 4 

fcidfc. H34I4. ¥fflA'y7*2 9£tf-LT, 

4*S|t«c-f--y7 , 2 0tf>a«Tffi2 1 bJiteJttftSflfcJMI 
E8&2 30A°.yF2 5£, *ft-eft$fi^£*VC^I> . 
[00 30] &M&3 2W4, A--yF34?r& 
OHOffllty-J' H3 5#flM$*lT^I>. #a' 7 H3 
5(4, mftlKXolz, &mm2B*1tLX ! mto1- 
>vT2 0<0S«±®2 1 afc#lft8ilfc*flrcQB2 2£> 
A'-yF24fc, **ieh«8$*lTV*4. *lt» sir 
ESS 3 2Wt 7 b* 3 SOJWMMHai. $ 
«HIS83 2 £^fc«*f4fcA*>«R'y'«y K3 6#* 

t^'-y^-^i 1 w yy misuse 1 2±k»»rs*i. 
ys^Fut. zti?timmztix^&. 

[00 3 1] ^'j3>-»K3 1«7*yyhffill^l2 
ffllO® 3 1 b (JJIT. ««TH3 1 b tm%> ) ±fc 
fc. ^@B3 3;WE&fc5*i'Tlr>4. H4 (b) Cajff 
J: a t , «KH» 3 3 W+AIWilillMIWC* 0. Z<?) 

ekmiwwjbbhc. zcommmm 3 1 jwwcjjjart- * 

■y h'3 7\i*mJ<>7'3 9Z-frlX? t ) y MH8£«1 
2±<0&A'.y H 1 3fc. JE-ji-PWJHKSntV^. 
[0 0 3 2] A'-y^-xl Hi, 7*2 0. 3 

0£»at&£tf5^ryybiEtl£tKl 2fc. znrV 
^MSB*S1 201*1® (r^^f-y^Sohtf 1 6TS 
iL$ft£ffll<7)ffi) ±(i»«S*lfc«RW«-y H 1 3 , 1 

4fc.ru y hiaiHHK 1 1 <Wffi ( ftwcowtiwco 

®) itUESRSiifc^HasK-^H 5fc. ¥»fl*P2 
0. 30fc«B1-4fc»^9*f-v*M.ifc*fl6fcfc 
ffllift. ryyhEiHSMgi 2«WH±Ktt. *R«v< 

•y f 1 3#, zcorvyh&M&Mi 2<n*m<?>fomz 

M<TffM2*VtO&. ryyhBBfflKl 2± 
W4. a»<0^««y H 1 4#A a -y H 1 3cOi§HSrB5tOHtf 

t4, w , *>'7 , 3 9*rti/c. ^NiHtf-yr3 0offlK 



T® 3 1 b tzJB&Ztlt&Kv ¥37 £. 
§fV?^&. ^yM4£o^Tfcf5$OJ:d 
fc. ^W#f-yr3 0««RJ:ffl3 1 a±CffM£ix£ 
^•■yh*36fc. A«M»38*^tT«SKS<lt^*. 

c 0 0 3 3 ] ry y bsimmm 1 2co^®±tti. w 

0»fc««t4fciW)«R«> i l i ffl#-/H 5 

UvhEiMBRl 2rt(c»iss*ifcaiRrtiaa (a*-* 
-f ) fci 9 . r y y vmsm. 1 2^<7 h 1 3 , 1 

10 4fc*«*iVO*. tt-»T, &¥«#^y7'2 0. 3 
0W»**nfc««EI»2 2, 2 3, 3 2. fcitf 3 3 
14, £*>*ffljK-/H 5^LT^HW@I»fc«»WC* 

[0 0 34] ■iNWtf-y 7*2 0. 3 0*J J: tfT" 

yyMema«ii2o^«ftf--y7-2o, 3o* ? »as 

20, 3 0iiil«ilS12^WH13. 14 
20 'r-Vl l(i, t^OBGAA' yy-^fctJ^ISl^^ 

Jt^tTfcO. 7-yyhie^«i2±(^^f-7 

7*2 0, 3 036fflWS*ut«36fc i firo-CV^. 
[0035] ^ tC. ^HJI^O^ftlSaT 
14, i/'j3y*S2 1. 310Mffl±t*a®K2 2 > 

2 3, 32. HZ.V3 3t,WtfLZtiXUh. «">T, H 
— 0)1/ y 3 y»K±fcfi!*W 2 fgcom«HIS& Sr^fiKt 6 
i fc lfiX'% h„ £r>X. fl!*0«jiO»aiH]^ffl^fc 
it/n- .y <r-*j®m a b ^ MCi & C fc * < . »«t 

30 1, 3 1tf5WBft=JMIEI»2 2. 23. 32, tikl/3 
h £ fc itl £ Wt', ttf-fn ^ h £ fc 

[0 03 6] £fLf>yynya«2 1 , 3 IOM 
HlC#jS3itfc*StGIK2 2. 2 3. 3 2. fei^3 3 
J4, &ma®28, 38^EBA'yr29. 39S-^L 
40 -C5v>t:Sf«S<i-Cv^. -etT, m»0SS3 2t3j;y ; 

3 3^'7-y y hBtftSft 1 2<7)=S-A*-y H 1 3 , 1 4 tBt 

2 3t^*n«R^rawfi#iaRfi5WBffls<i*. ft 

^s^fc'coPaW^-^iil.^^, ft*i 0 fciNM* 
[0037] yftKcoWfflfc^SHllBjW^ 

*$iifc**ftf-i'7 , 2 0. 3o$r7*yyMefi»«i 

2±^»Ji1-4£fctJ:0. jlBBEffaiSfeKftiS* 
50 Sifc^T'^l). 
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[ o o 3 8 1 mz. ±s&>i o zmftmmmm 
moxumi^T. jar* isvnvw$.<wmu~m. 

\M (05 (a) ) . 41*. i^J 3**86 1 

x;\) <08W8itfcH6 1 a±C. 3M<DLS IlBII 

mm^x. mmez^mmh (05 (t>> ) . 

£>ft«IS (A'v^-i'a^. r PV|$J kStfd 
VKiOX -y ^VyWfthW* w 

[ o o 3 9 1 <wc x-mzmmfoWzi'V 3 vas 

«6 1 2rRte$€. ffl6 1 a<7)KMffl!lcOffi6 1 bSrllffl 
fflSt (05 (c) ) . £0lfi6 1bJ:fcfcjMM>LS 

i sgrcf&c j: o mwiHiss 6 3 mm & ( 0 5 \ 

(d) ) . i^'J ltf)Mffl±K& 

«®S&62, 6 3*»*Lfcafc. ««EIB6 3±«)P 

SSBWtfcffa (05(e)). -f&k, H5 (f ) ©± 

iBHc^tJ: ac, iaiiii»^fflja«#cA i wmizx 

tlOlWv F6 StfUlHSft.*. 3ffflK6 1W 

ffi6 1 a±Hm^^maHlS&6 2 CHl/Ct>|f«« 

£0>J:3fcLT. 3 0# 

[ 0 0 4 0 ] JXK. v73 0V&R±M3 1 a 

ilt i t £ **^-"/7 0 2 0OS$Tffl2 1 ail5rMl6)3li-^> 

¥$tt^vr3 0±tc¥$ttf--yT2 0£ftS 
*4. -etT, ^§*U*S*>'«'yF2 5k*> , WF 
3 4 k £ l> 70-M»^ W?yr 2 9 9¥ 
ffltfftt*. *Ut. ^frf-yT2 0^m»lH]8&2 2 

F24k¥»ftf-7T3 0Wft«[I]S&3 2«')«- 
A' -y F 3 5 k £ . &JS« 2 8 fcffl we «l<e*l7 4 * 

[004 1 1 <XK. 7*2 o tnrtLfc*** 

f-?73 0*7'J yFK»S«l 2±e«MU ¥»t* 

f--yr 3 0<£>m»@S83 3c0#a*v H 3 7 k$&$ix& 
F 1 3 k £ 'J 7o- • ¥ffltt»tfcJ 98N*W 
*. *LT. JR«0K3 2<O*><'yF3 6fci«3ii4 
^.##M--yF14k$r^JSW3 8tJ:07^A'- tf> 

7 7*2 0, 3 0 £7?*?- 1 6 

ckownwitrs.' 

Ttt, S/y3y?xAWfrffi±fclM*l3K*Jft£l*fc 
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1 0 

±.(cl!IIS»Jftfr 17 d fc * *= fc . *K»*S*ifc*«lsl» 
fcWl^fcfiW^fcik*^***:*)* ^'^^x 
A<^^£«^fc*«III&£^l£"^ i k & . 
[ 0 0 4 3 ] <SS 2 2 SfiH^S^N^ 

XM:> ¥Wttf"y7*2 0, 3 0 5:, **>fi-ffi±fc*JWII 
RjWBfcSiifc 2ffr0x'J sffflRfcte 1 ^*)* 6^ k 

o *f ?rfc#***£k**aaku 

WBUkH-k-t*. 

[0 0 44] 06(±, f^llM^KiS^tt^®- 
fflv^ft&¥$M-v7cDMH0T'fc&,> ^'J3yS 
$7 1 co-^ffi±C{±, mW@SS7 2*^$nt^ 
4. 4fc. ^'J3y*^7 3tf0-73<7)®±t"t. 
»7 4A*»*S*i'CV^. dix^^U3yS«7 1k^ 
'J3>^7 3«0*SH1K7 2, 7 4M»ja**lTl-^ 

[ 0 0 4 5 1 07 (i. *fWW>» 2»lCiW§ 

mmx-bh, ot, *wt»»« i i i w*f--/7 , 7o<o« 

JWHStRHW*. WlSttBBtttt, lft^Uav* 

^*m2^i©B©ti> 2«C^^ , J3yS^5:fflv^ i i i 

sw«si*!8frt-i i k *««k -r & . 

30 [0046] 4i*, 07 (a) t*+j/!;3y3fi«7 1 
c0HTOf®?^ffi7 1 a±K. »«^)LS IKjSIS 
ifflOT*SHa»7 2^f£1-|' (07 (b) ) . & 

CO-> l J3y^7 l«»WlHlS87 2A 5 ^§il-C 
V^Offi7 lb £ A ■y?:W yFtl»C:k K<fc9. v 

y3y»K7 10W*«:^S<1"4. - WN ' ,y 
7/54yF3il!tH7 lb_Lfc:&g&fc£?B (07 

(c) ) . 

[0047] ^'Jayfflg71k. i^»J3V»R7 
1 kH«te*<0frffi±K««lEl»7 4#»l83fifc5'y 
40 3i/*R7 3k*. **l.fe t ^MIIa]»7 2. 7 4*««« 
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